Role of the interdomain linker probed by kinetics of CO ligation to an endothelial nitric oxide synthase mutant lacking the calmodulin binding peptide (residues 503-517 in bovine).
Oxygenase and reductase domains in nitric oxide synthase are linked by a peptide region that binds calmodulin. Here we study the effects of modifying the length of the interdomain linker in a deletion mutant lacking 15 amino acids (residues 503-517) in bovine eNOS. The kinetics of CO ligation with the mutant were determined in the presence and absence of tetrahydrobiopterin and arginine and compared with the CO binding kinetics of wild-type eNOS and the eNOS oxygenase domain. In the mutant, electron flow is interrupted. The association kinetics of CO with both mutant and wild-type eNOS can be approximated with two kinetic phases, but the relative proportions change in the mutant. Both the abrogation of electron flow in the mutant and the differences in CO binding may be explained by an alteration in the docking of the FMN domain to the heme domain. We propose that the calmodulin binding residues form a helix that is critical for the proper alignment of the adjacent reductase and oxygenase domains within the active eNOS dimer in achieving proper electron transfer between them.